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Agenda 

� Program Objectives and Approach 

� Landscape Area Measurement Steps 

� Program Timeline 

� Team Members 
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California Landscape Classification Measurement Program Objectives 

� Establish standard definitions and 
approaches to landscape classification 
(LC) within California 

� Create accurate area measurements of 
residential and commercial LC 
properties across California 

� Create timely and repeatable updates 
(e.g., on a yearly basis) of area 
measurements of LC across California 

� Enable consistent, fair, comparable 
water budget calculation processes 
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Program Implementation Approach 

� Step 1:  Acquire Digital Imagery 

� Step 2:  Acquire Parcel and Other Metadata 

� Step 3: Run Imagery and Parcel Data Through the “Machine” 

� Step 4:  Perform Quality Assurance and Refinement of Landcover Classification 

� Step 5: Generate Water Budgets 

� Step 6:  Distribute Statistics 
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LC Measurement Process: Step 1 - Acquire Digital Imagery 

� Aerial Imagery 

� High Resolution (< 10 cm) 

� Multi-band (3 to 4) 

� Collected during late 
summer months 

 

 

Both OmniEarth and Eagle Aerial have high resolution databases that cover California – providing 
unparalleled collection frequency. 
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LC Measurement Process: Step 2 - Acquire Parcel and other MetaData 

Nationwide parcel and census information are already compiled in the OmniParcel platform 
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LC Measurement Process: Step 2 continued 

Acquire USGS 3DEP (⅓ arc-second) and/or alternative sources such as SRTM digital elevation 
maps (DEM) to account for terrain fluctuations and for identification of sloped areas 

� Pull daily ET rates from 
CIMIS to account for 
weather and micro climates 
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LC Measurement Process: Step 3 – Run Imagery 
and Parcel Data through “Machine” 
Generates supervised automated land cover (highly scalable process) 

Standard LC categories = Waterbodies, Turf, Tree/Shrubs, Impervious, Non-irrigated 
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OmniEarth Distinguishes Irrigated vs. Irrigable Area for Every Parcel 

This enables agencies to compare these distinct landscape features and their corresponding water 
budgets, while providing a comprehensive picture of potential water demand. 
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LC Measurement Process: Step 4 – Refinement Process 

� Separate natural and managed vegetation 

� Stratify the parcels within the water districts 

� Create highly accurate training samples with 
additional classes within specific strata 

� Allocate shadow/unclassified 

� Conduct statistically significant assessments 
across water district 

� Create estimates of irrigable and irrigated  
areas and uncertainty across all parcels 

� QC outliers 

� Deliver to OmniEarth for MAWA calculation 

Eagle and Quantum have refined a proprietary, professionally managed process to improve the 
accuracy of an automated classification. This process has been refined over years with many water 
agencies in California and will be applied in this project.  
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LC Measurement Process: Step 4 – Perform QA and Refinement of LC 

� Data will be provided to third party with classification scheme 
and error estimate for verification 

� Access accuracy across water district level. 

� Discussion on classes  

� Need to maintain consistency BUT ensure local requirements are 
understood 

•  Native Vegetation 
•  Agriculture 
•  Fire Suppression 
• Graded but not developed 
•  Curbside- Parkway 
•  Undefined 

Assessment of Accuracy and Additional Classes 
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Challenges of Landcover Classification 

� Problem is solved through: 

•  Human land-use expertise, and 

• multi-season imagery in and out of summer 

Outlined parcel area provides excellent example of a challenging parcel – the landcover 
classification indicates turf, but it is natural grasses rather than irrigated. 

Parcel 
Boundary 
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LC Measurement Process: Step 5 – Generate Water Budgets: MAWA Example 

Integrating vegetation cover with meteorological data (e.g., ET) generates outdoor water budgets. 
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LC Measurement Process: Step 6 – Distribute Statistics 

� Agency ID 

� Overall Land Cover Statistics (sq footage by land cover class) 

� Land Cover Statistics by Parcel Type (SFR, CII, multifamily) 

� Land Cover Statistics by Parcel Size 

� Overall Indoor, Outdoor, and Total Water Budget (monthly) 

� Water Budget Statistics by Parcel Type (SFR, CII, multifamily) 

� 12 Month to Date Water Budget 

� Historical Water Budget Trend (dating back to 2015) 

� Confidence Intervals 

 

LC and Water Budget statistics will be provided at aggregate levels for all agencies, including: 
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LC Measurement Process: Step 6 – Distribute Statistics (cont) 

� APN 

� Property Classification (e.g., single family residential, 
multi-family residential, commercial) 

� Address 

� Land Classification Values, Total Land cover by area 
(sq. footage category) 

� Sq. Footage of Irrigated and Irrigable Area 

� Monthly Water Budget by parcel (gallons) 

� 12 Month-to-Date Water Budget by parcel (gallons) 

An external QA sample will be provided at parcel levels for all agencies, including: 
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Program Timeline 

Element #Agencies Objectives Duration Deliverables 
Demo 2 Establish LC standards 

and external QA process 
2.5 months -  Agency LC summaries 

-  Agency Water Budget 
summaries 

-  Parcel sample data 
-  Process documentation 
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About the Team 
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OmniEarth 

� In 2014, OmniEarth became the first company to specialize 
in automated water efficiency analysis 

� Company has signed agreements with 30 agencies across 
California, including Inland Empire Utilities Agency, 
Moulton Niguel Water District, East Bay Municipal District, 
West Valley Water District, Eastern Municipal Water 
District, and the Cities of Loma Linda, Rialto, Tustin, Brea, 
Newport Beach and Fullerton 

� Of ≈30 employees, 6 are PhDs (and 3 of them are              
assigned to DWR Pilot) 

� Staff has experience at some of the nation’s               
leading Labs, including the Johns Hopkins,                       
Draper, and NASA 

Founded by scientists and geared toward industry, OmniEarth delivers a constant stream of 
geoanalytics – information derived from a number of Earth observation sources – to provide data 
and enhanced decision-making insights for subscribers in the public and private sectors.  
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Eagle Aerial / Quantum Spatial Team 

� Works closely with Quantum Spatial, a full-service 
geospatial firm, to execute spatial data generation, 
integration, and analysis 

� Experienced in specialized services for water agencies, 
such as detailed parcel-by-parcel analysis and surface 
classifications; customers include EBMUD, Las Virgenes, 
Irvine Ranch, and DWR 

� Leading provider of enterprise geographic information 
systems (EGIS), including geospatial planning and 
analysis, geospatial data management services, support, 
and cloud solutions (DaaS) 

Eagle Aerial is a mature company, specializing in aerial imagery and data management solutions. 
The company offers the highest-quality, up-to-date ortho imagery covering markets throughout the 
US but specializing in California. 
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Eagle / Quantum Spatial OmniEarth 

Team Members 

Dr. Scott Jensen, OmniEarth 
Programs Director 

Dr. Andrew Brenner, Quantum Spatial 
Sr. Programs Director 

Indra Epple, OmniEarth 
Sr. GIS Analyst 

Mischa Hey, Quantum Spatial 
Sr. Scientist 

Dr. David Murr, OmniEarth 
Sr. Data Scientist 

Dr. Shay Strong, OmniEarth 
Data Scientist 

Tim Marcella, Quantum Spatial 
Project Manager 

Wayne Tate, Eagle Aerial 
President 

Michelle Weldon, OmniEarth 
Sr. Software Engineer 

Norman Woo, Eagle Aerial 
Production Manager 
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Backup 
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Retail Agencies Water Use Summary 
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Member Agencies Water Use Summary 
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Retail Agencies Land Cover Summary 
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Member Agencies Land Cover Summary 


